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GYNANDROMORPHISM IN POLLINATING FIG WASPS 
(HYMENOPTERA: AGAONIDAE)' 

R. A. S. Pereira,^ A. P. Prado,^ and F. Kjellberg^ 

ABSTRACT: Gynandromorph specimens of pollinating fig wasps (Ilynienoptera: Agaonidae) are 
reported for the first time. Gynandromorph individuals of Pegoscapiis toudiizi (pollinator of Ficus 
citrifolia - Moraceae) and Blaslophaga psenes (pollinator of F. carica) were found in galls from 
which insects had not emerged. P. londuzi gynandromorph specimens showed female and male tis- 
sues distributed in a mosaic over all parts of the body, but with the genitalia predominantly mascu- 
line, while in B. psenes the individuals had a female front part and a male hind part. The presence of 
gynanadromorphs at low frequencies in two species suggests that they may also occur in other fig 
wasp species, but their occurrence is not noticed because of their low frequency and because it is nec- 
essary to crack open the closed galls to find these insects. 
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Gynandromorphism is described as the simultaneous presence within the 
same organism of genotypically and phenotypically male and female tissues 
(Lauge 1985), Gynandromorph fonns have been described in several orders of 
arthropods (Martini et al. 1999). In Hymenoptera, this phenomenon is described 
within some families, such as, Anthophoridae (Urban 1999), Apidae (Gordh and 
Gulmahamad 1975), Chalcididae (Haltead 1988), Diprionidae (Martini et al. 
1999), Fonnicidae (Jones and Phillips Jr. 1985), Halictidae (Nilsson 1987), 
Scelionidae (Huggert 1977) and others cited by Nilsson (1987). 

The origin of this phenomenon is not completely known, but it is generally at- 
tributed to developmental anomalies. Nilsson (1987) discusses some possible 
causes of gynandromorphism in haplodiploid insects such as hymenopterans: 1) 
eggs that contain two nuclei and the fertilization of only one of these may pro- 
duce a gynandromoiph; 2) polyspemiy, by which one spenn may fertilize the egg 
while a nucleus from a supemumeraiy spenn may give rise to haploid cells in the 
embryo and thus a gynandromorph; 3) accidental meiosis giving rise to haploid 
cells in a diploid embryo; 4) the opposite event giving rise to diploid cells from 
haploid ones and 5) accidental loss of sex-detennining loci. 

Feminization mediated by Wolbachia in genetically male individuals, although 
not known in Hymenoptera (Cook and Butcher 1999), deseiwes more studies. 
Feminization due to Wolbachia infection is known in Isopoda (Rigaud and 
Juchault 1993) and was recently reported in Lepidoptera (Hiroki et al. 2002, Ka- 
geyama et al 2002). In Isopoda, lFo/Z?r/c/?/V7-mediated feminization leads to the 
production of gynandromorph phenotypes (Rigaud and Juchault 1993). In Dip- 
tera, Wolbachia infections may be distributed throughout somatic tissues (Dobson 
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et al. 1999); thus, in haplodiploid organisms like Hymenoptera, feminization 
assoeiated with infeetion of somatie tissues eould produee a gynandromorph. 

The genus Ficus (Moraceae) is pollinated by tiny speeies-speeifie pollinating 
wasps belonging to the family Agaonidae (Ramirez 1970, Wiebes 1979, Herre et 
al. 1996). Agaonids show a strong sexual dimorphism, with winged females and 


wingless pale brown males (Figure 1 A 
males developing from unfertilized eggs 
1993). 
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-B). Sex-determination is haplodiploid, 
and females from fertilized ones (Cook 
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Figure 1. Pegoscapiis tonduzi pollinator of Ficus citnfolia. Normal female and male: A- 
B. Gynandromorph individuals: C - specimen I (dorsal), D - specimen 2 (dorsal), E-F - 
specimen 3 (laterals), ft = female tissue, mt = male tissue, w = wing. B-F at the same scale. 
Scales = 1mm. 
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Among non-pollinating fig wasps, gynandromorphism was described in the 
genus Psenobolus (Ichneumonoidea, Braconidae) (Ramirez and Marsh 1996) 
and the gynandromorph specimen helped to associate female and male fonns 
classified before as different species due to the accentuated sexual dimorphism. 
However, this phenomenon is not described in the literature for fig wasp species 
belonging to the superfamily Chalcidoidea that includes pollinating fig wasps. 

Six gynandromorph specimens of the pollinating species, Pegoscapus tonduzi, 
were found in crops of two trees of Ficus citrifolia sampled during August 2001 
in the surroundings of the Campinas State University campus, Brazil (22° 54'S, 
47° 03'W). Twenty-five syconia of each tree were sampled near the wasp emer- 
gence phase before any wasps had left the fiuit. Each syconium was placed indi- 
vidually in a plastic flask, and all the wasps were allowed to emerge before being 
frozen. The gynandromorph individuals were found in galls from which insects 
had not emerged, suggesting these insects had some viability problems. Gynan- 
dromorph specimens showed female and male tissues distributed in a mosaic 
over all parts of the body, but with genitalia predominantly masculine (Figure 1 
C-F). The external morphology presented female or male traits according to the 
predominance of female or male tissues respectively, including the development 
of wings in these thorax parts with female tissues (Figure 1 F). 

This phenomenon seems to be rare, since only six gynandromorph individuals 
were observed in approximately 600 syconia or 14,000 males assessed during the 
five-year study. Another interesting point is that all the gynandromoiph individ- 
uals were found in two samples at the same period of the year, suggesting per- 
haps an environmental factor, such as low temperatures, could cause develop- 
mental interferences in these insects. Gynandromoiphism was also observed, 
though in a slightly different fomi in Blastophaga pseues, the wasp pollinating 
E carica. In 1984, four gynandromorphic individuals were observed in a sample 
of 127 syconia containing 3,312 males. They were all in non-exited galls, sug- 
gesting again a lack of viability. In B. psenes, the individuals had a female front 
part and a male hind part. Three were found on one tree within the same crop that 
matured in May (two in the same syconium), while the fourth was observed on 
another tree in a crop that matured in July. No gynandromorphic male was 
obseiwed in other years of sampling. 

The presence of gynanadromorphs at low frequencies in two species suggests 
that they may occur in other fig wasp species, but their occurrences is not noticed 
because of their low frequency and because it is necessary to crack open the 
closed galls to find these insects. More studies will be necessary to elucidate the 
factors that lead to the development of gynandromorph fig wasp individuals. 
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